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1. INTRODUCTION 
Concerning the influence of the interruption of the hepatic artery upon the 
liver that receives both arterial and portal blood supply, HABERER201 (1905) reported 
that the interruption of the hepatic artery alwa:-・s r℃suited in death of dog, cat 
and rabbit clue to liver necrosis when the interruption of the hepatic artery was 
performed at a distal point from the bifurcation of the right gastric artery. 
HuGGINS and PosT261 (1937) reported that the simultaneous interruption of the 
common hepatic artcr:•. gash℃duodenal artery and right gastric artery resulted in 
death of dogs due to li＼℃l neuり日i討 within three davs. 
もiVhercas,MARKOWITZ, RAPPAPORT and ScoTT321 3'・ (1949) succ出品fullydiminished 
the mortality in dogs after the interruption of the h叩aticartery by an administ-
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ration of penicillin as low a level as 35 per cent which had been 100 per cent 
previously. They thought the antibiotic action of penicillin prevented the growth 
of bacteria which in untreated animals was the supposed cause of death. This 
conception has been ascertained to be true by many investigators as GRINDLAY, 
MANN and BoLLMAN; FRASER, VuYLSTEKE and CoLWELL18>; TANTURI, SwIGART and 
CANEPA49> and CHAU, GoLDBLOOM and GuRD12>. 
PoPPER, JEFFERSON and NECHELS38>,39>:40> reported that the animal could not survive 
despite the administration with antibiotic of any kind, when the interruption was 
performed upon al the arteries and arterial collateral vessels which streamed into 
the liver. 
Furthermore, EzE17> reported that the administration of penicillin is effective 
for protecting the liver from bacterial proliferation only for the period spent in 
forming arterial collateral vessels. GRINDLAY, MANN and BOLLMAN 10> reported that 
the development of liver necrosis has an intimate relationship to the collateral art-
erial vessels between the diaphragm and the liver. 
Whereas, TANTURI, SwIGART and CANEPA"''); CHAU, GoLDBLOOM and GuRn12> and 
IsHIGuRa27> reported that it was impossible to demonstrate the existence of an~’ 
collateral vessels which adequately explain particularly the survivアalof short period 
directly after the interruption of the hepatic artery. 
ELLIS and DRAGSTEDT16> (1930) investigated histologically the cause of liver 
necrosis following the interruption of the hepatic artery, and obs'31’ved a proliferation 
of anaerobic spore-bearing bacterium, commonly present in the liver of dog, in the 
hypoxic and necrotic ar凶 s. TANTURI and others (1950）捌 discoveredan enzyme 
“Lecithinase" in the ascites of the dog died after the interruption of the hepatic 
art疋ry.He identi白edthise nzyme with 叶 toxinof an anaerobic bacterium “Clostridium 
Perfringens”and assumed it to be an immediate cause of death after the interru-
ption of the hepatic artery. 
HoNJa221・23>,24>and his associates demonstrated the cause of death following the 
interruption of the hepatic artery should be attributable to anoxic liver necrosis due 
to the disturbance of portal circulation after the interruption and consequent proli-
feration of anaerobic bacteria, and he reported that the disturbance of portal circ-
ulation greatly participated with the mobilization of liver ferritin into the blood. 
Based on the early studies of HERRICK~11 and MclNDOE35> concerning the intra-
hepatic circulation in the cirrhotic liver, RrnNHOFF'2>43> and BERMAN4>5>5>7> (1951), in 
experiments with portal h~·pertension in dogs, confirmed that ligation of the splenic 
and hepatic arteries produced a sustained fall of }lυrtal pressure and advocated an 
interruption of the hepatic artery as a treatment of liver cirrhosis. Thenceforth, 
CHENOWETH13>, KNEPPER, IDE, RIDDELL, McDANIEL31> and others reported favorable 
results of this procedure in human cirrhosis with ascites. 
On the contrarγ， RosENBAUl¥r and EGBERT1.I) reported a ca凡じ in ,,・hich the interr-
uption of the hepatic artery resulted in death due to liver necrnsis after two days. 
JAHNKE, SEELEY and PALMER"91 reported that this procedure seemむdto be ineffective, 
judging from the obsεrvation bJ’esophagoscope and the measuremrnt of pressure 
692 日本外科宝函第30巻第5号
in esophageal varix. TAYLOR and Rosenbaum50l reported that no descension of portal 
pressure could be observed by this procedure and noticed it clinically rather dange-
rous. 
Furthermore, according to the clinical observation of their four cas巳s,DESFORGES, 
（司AMPBELLand RoBEINs151 reported that the interruption of the proper hepatic artery 
has but litle significance. Generally speaking, this procedure of the interruption 
has been deem<::d to be dangerous because of fear for development of liver necrosis 
and has not Yet obtained an established estimation. 
On the other hand, it is widcl~ァ noticed that the interruption of the hepatic 
artery in normal dogs results in extensive liver necrosis, while the procedure in 
ascitic dogs with cirrhctic change in the liver does not. In other words, there 
must be a di百erenceof circulation between ascitic dogs and normal dogs, and the 
influence of the interruption of the hepatic artery upon ascitic dog should not be 
discussed similarlγto that upon normal one. Therefore, it is seem6d to be worth 
while to investigate thoroughly about e汀iciencyof the interruption of the hepatic 
artery as a treatment of liver cirrhosis. 
人DACHI!l1℃ported that the ox~·gcn content of portal blood in ascitic dog showed 
a continuous increase after the interruption of the hepatic artery reaching clos己to
that of arterial blood, while in normal one it showed a temporary increase after 
the interruption, which shortly followed by a rapid and further gradual decrease. 
In order to investigate the mechanism which causes the increase of oxygen 
content in portal blood and at the same time to ascertain the results reported by 
ADACHI, the present author carried out the following experiments. 
Il・ PRODUCTION OF ASCITIC DOGS 
Adult mongrel clogs weighing about lOkg were emplo~·ed regardless of sexes. 
According to the method of McKEE:rn, under the anesthesia with intravenous injec-
tion of‘Pentobarbital’（20mg/kg). An endotracheal tube was inserted and the thorax 
was opened on the right VI intercostal space, when the artificial respiration with 
absolute oxygen was began. Then the inferior vena cava was separated from the 
right phrenic n仁rvcand surrounding tissues at 3 cm distant point from the diaph-
ragm under positive pressure respiration. The inferior vcna cava was constricted 
with a cellophane tape of 1.5 cm in width. After the operation 100,000 units of 
aqueous penicillin was administered into the thoracic cavity. The attention was paid 
to prevent the pneumothorax IJ>・ removing residual air in the thoracic cavity. 
Ascites was observed about a week after the constriction and the dogs were 
not emplo~·cd for the experiments until the amount of the ascites increased as much 
as 4,000 cc to 5,000 cc about a month after the constriction. 
I. THI<~ INTI<~RRUPTION OF THE HEP人TICARTERY 
Emplo:-・ing the method of URABE 0 and IsmGuRo引， underthe anesthesia with 
intravenous injection of Pentobarbital (20mg/kg), the laparotomy was performed in 
sterile conditions through median abdominal incision and the three arteries ---the 
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common hepatic, gastroduodenal and right gastric artery - were simultaneously 
ligated and divided. 
N. MACROSCOPIC OBSERVATION OF THE LIVER AFTER 
THE LIGATION OF THE HEPATIC ARTERY 
The liver of normal dogs showed a change of the color on its surface immcdi-
ately after the ligation of the hepatic artery, which turned into dark red or indigo 
purple and showed a tendency to localize in certain areas 3 hours after surgery and 
this localized change was definitely accomplished 12 hours after the opaation. This 
localizing change in color was supposi::d to be due to congestion and appeared in the 
areas where liver necrosis was apt to develop after ligature of the hepatic artery. 
In ascitic dogs produced by the constriction of the inferior vena cava, the change 
of the color and the localizing stasis as mentioned above could not be observed as 
was in the normal. 
V. DETERMINATION OF OXYGEN CONTENT OF VENOUS 
BLOOD IN THE SUPERIOR MESENTERIC AND SPLENIC 
VESSELS A ND OF ARTERIAL BLOOD AFTER THE INTER-
RUPTION OF THE HEPATIC ARTERY. 
1) Materials and Methods 
The blood gas can be quantified either through the content, through the partial 
pressure or through the saturation. In the present experiment, however, the cont-
ent, as the most elemental of these, was determined by the manometric method of 
van SLYKE-NErL55). 
Blood samples were taken, b~＇ syringe, from the branches of the superior 
mesenteric vein or splenic vein periodically, i. e. before the interruption and 15 
minutes, 60 minutes, 180 minutes and 360 minutes after the interruption. As an 
anticoagulant, a Heparin solution of 2 mg/cc was us:cl. The s:yァringewas coated its 
inside with自uidpara百in,lest the blood should have contact with oxygen. The 
blood was shut up in the tube that contained fluid paraffin more than 2 cm in 
depth. 
The femoral arterial blood was substituted for the superior mesenteric arterial 
blood and splenic arterial blood. 
The oxygen content was determined in each 10 dogs of the normal and the 
ascitic groups. 
2) Results 
i. Changes in oxygen content of superior mesenteric venous blood 
a. The group of normal dogs (Fig. 1, Tab. 1) 
The values were as follows: Before the interruption it ranged from 6.8 to 15.7, 
on the average 11.6 volume per cent. Fifteen minutes after the interruption it 
ranged from 7.7 to 15.8, on the avern同 12.1yolume per cent. Sixty minutes after 
the interruption it ranged from 7.0 to 16.2, on the average 12.5 volume pt.r cent. 
One hundred and eighty minutes after the interruption it ranged from 6.7 to 14.7, 
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Fig. 1 Changes in oxygen content of superior mesenteric vein blood after 
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Tab. I Changes in oxygen content of superior mesenteric vein blood 
after interruption of hepatic artery in normal dogs. (vol.%) 
Aft巴rInterruption 1 l¥Iinu tes I ~~~ ! Sex ,Wc＇~~ht ねption I 
15 I 60 I 180 I 360 
1 ! F. 11.1 12.1 13.8 10.4 8.5 
2 M. 10.5 15.7 15.3 16.2 14.5 14.2 
F. 7.5 I 9.0 11.4 12.3 9.6 8.6 
よ F 9.0 11.8 12.6 12.4 10.0 9.1 
5 ~I 9.5 11.6 15.8 14.8 12.6 11.5 
6 M. 7.0 6.8 7.7 7.0 6.7 6.4 
7 五I 也.5 12.4 13.0 13.9 12.2 10.2 
F 8.0 10.7 11.3 13.5 14.7 12.9 
M. 9.0 13.0 11.9 10.7 9.8 9.1 
M. 9.5 11.1 9.7 10.5 9.6 9.2 
五!cans 11.6 12.1 
S D. 2.44 2.26 I 2.34 I 
on the average 11.0 volume per cent. Three hundred and sixtyア minutesafter the 
interruption it ranged from 6.4 to 11.2, on the average 10.0 volume per cent. 
To summarize these results, a slight increase was observed at the 15th. minute 
by 0.5 volume per cent on the average, a1c1 at the 60th. minute by 0.9 volume 
per cent on the average as compared with the average before the interruption. As 
time went on, the value decreased h.v -0.6 volume per crnt on the average 180 
minutes after the intern1ptio11 and 360 minute日；irtぐ1・theinterruption, by -1.6 
volume per cent on th℃ average compared with that before the interruption. 
b. The group of ascitic dogs (Fiど 2,Tab. 2) 
The values n℃rじ asfolυ＼ s: Bc!'ore the interruption it ranged from 6.4 to 15.7, 
on the average 10.6 volume per cent. Fifteen minutes after the interruption it 
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Tab 2 Chang-es in oxygen content of superior mcsenteric vein blood 
aft巴rinterruption of hepatic artery in ascitic dogs. (vol. %) 
I After Interruption 1 Minule日j
Dag・ ＂…， v＼アeightI Before , ＿一一一 一一一←一一一一一
＼り）山λI ~ I ーerr~：n＿！.~＿ I 60 I 180 I 360 
M. I 8.5 I 10.0 I 10.8 I 12.0 I 11.6 I 10.9 
M. I 7.5 I 6.8 I 8.6 I 8.7 I 9.3 I 9.7 




14 I M. 
15 I F. 
16 I M. 
17 I M. 
18 I F・
19 I F 



















































11.2 Means 10.6 11.1 
S. D. 3.16 2.75 2.38 2.32 
Fig. 2 Changes in oxygen content of superior mesenteric vein blood after 
interruption of hepatic artery in ascitic dogs. 
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MINUTES AFTER THE INTER RU PTJON 
360 
ranged from 8.0 to 16.4, on the average 11.2 volume per cent. Sixty minutes after 
the in七erruptionit ranged from 8.6 to 17.4, on the average 12.0 volume per cent. 
One hundred and eighty minutes after the interruption it ranged from 9.3 to 16.4, 
on the average 1. 7 volume per cent. Three hundred and sixty minutes after the 
interruption it ranged from 8.2 to 16.3, on the average 11.l volume per cent. 
To summarize these results, the value increased at the 15th. minute by 0.6 
volume per cent and at the 60th. minute reaching the maximum bγ1.4 volume 
per cent on the average as compared with the value before the interruption, and 
decreased so gradually thereafter that they ＇℃re十1.2volume per cent at the 180th. 






























































































Changes in oxyg巴ncontent of splenic vein blood after 























13.0 13.3 13.9 13.6 
2.13 2.04 
Chang巴日 inoxyg巴ncontent of spl巴nicvein blood after interruption 












interruption stil higher than that before the interruption. The value maintained 
an increased level or remained stil at the level bεfore the interruption at least 360 
minutes after the interruption without showing a decrease of the value lower than 
that before the interruption as山町、vc(1in normal dogs. 
i. The splcnic venous blood ox~＇gcn content. 
a. The group of normal dogs (Fig. 3, Tab. 3.) 
The values were as follows: Before the interruption it ranged from 10 to 16.1, 
on the average 13.5 volume per cent. Fifteen minutes after the interruption it 
ranged from 10.5 to 16.2, on the average 13.6 volume per cent. Sixt;,' minutes 
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Table 4 Changes in oxygen content of splenic vein blood after 
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山 ｜一一 l m寸－－·－~1ーす－「－－~~：つr
s. D. I 2.89 I 2.89 I 2.82 I 2.53 I 2.22 
15 180 
Fig. 4 Changes in oxygen content of spl巴nicvein blood after interruption 
































cent. One hundred and eighty minutes after the interruption it ranged from 11.2 
to 17.3, on the average 13.3 volume per cent. Three hundred and sixty minutes 
after the interruption it ranged from 10.8 to 17.4, on the average 13.0 volume per 
cent. 
That is to say, very slight decrease was observed as compared with that before 
the interruption at the 15th. minute ！）〉’十0.1volume per cwt en the average and 
at the 60th. minute by 十0.4volume per cent on the a¥'Cl"aどc. and it decreased 
very s!Tghtly 180 minutes and 360 minutes after the interruption. 九 conspicuous
change with time could not be observed as in the superior mesenteric vein blood. 
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Fig. 5 Changes in oxygen cont巴ntof arterial blood after interruption of 






ーー～～～ーー 一ー一一一一一 一一一十一一一一一一 一 一 一一一一ー一一一ー一一一ーー一
12 
10 MEAN VALUE 
。
15 60 160 360 
BEFORE MINUTES AFTER THE INTERRUPTION 
Fig. 6 Changes in oxygen content of arterial blood after interruption of 
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Table 5 Changes in oxygen content of arterial blood after 
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16.0 16.1 16.1 16.1 
1.80 1.88 1.95 1.86 
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Table 6 Changes in oxygen content of arterial blood after interruption 
of h巴paticartery in ascitic dogs. (vol. %) 
Dog ' 1Wcight Before After Interruption r Minutes I 
l¥n. Sex ; kg In前tern叩tion 15 60 180 360 
1 M. 8.5 12.2 12.6 12.4 12.5 12.4 
12 M. 7.5 10.9 1.3 1.3 1.4 1.3 
13 F. 8.0 13.0 13.2 13.3 13.2 13.1 
14 l¥I. 12.5 18.2 18.6 18.4 18.3 18.4 
15 F. 9.0 13.6 13.2 13.3 13.2 13.5 
16 I M. 8.5 12.6 13.0 13.1 12.9 12.8 
17 M. 12.0 18.7 19.0 19.1 18.9 19.0 
18 F. 1.0 17.3 17.2 17.3 17.l 17.2 
19 F. 10.5 1.5 1.7 1.3 12.4 1.2 
20 F. 7.0 10.8 10.8 1.2 1.l 1.0 
Means 13.9 1.1 14.1 14.0 14.0 
S. D. 2.85 2.92 2.8 2.97 2.89 
The values were as follows: Before the interruption it ranged from 9.0 to 17.2, 
on the average 12.3 volume per cent. Fifteen minutes after the interruption it 
ranged from 9.2 to 17.4, on the average 12.4 volume per cent. Sixty minutes after 
the interruption it ranged from 9.7 to 17.8, on the average 13.0 volume per cent. 
One hundred and eighty minutes after the interruption it ranged from 10.1 to 17.7, 
on the average 12.7 volume per cent. Three hundred and sixty minutes after the 
interruption it ranged from 10.3 to 17.3, on the average 12.2 volume per cent. 
That is to泊 y,the similar ternlcncγas in the group of normal dogs was ob-
served and no marked changes with time could be seen, either. 
ii. The arterial blood oxygen content (Fig. 5, 6, Tab. 5, 6) 
Oxygen content of the arterial blood before the interruption of the hepatic 
artery in the group of normal dogs and in the group of ascitic dogs were 15.9 
volume per cent and 13.9 volume per cent on the average respectively, each of 
which had scarcely any marked changes with time. 
iv. Di汀erenceof oxygen content between arterial and superior mesenteric venous 
blood 
a. The group of normal dogs (Fig 7, Tab. 7) 
The values were as follows: Before the interruption it ranged from 7.1 to 
2.8, on the average 4.3 volume per cent. Fifteen minutes after the interruption it 
ranged from 6.7 to 1.8, on the average 3.9 volume per cent. Sixty minutes after 
the interruption it ranged from 6.1 to 1.2, on the average 3.6 volume per cent. 
One hundred and eighty minutes after the interruption it ranged from 6.8 to 2.8, 
on the average 5.1 volume per cent. Three hundred and sixty minutes after the 
interruption it ranged from 7.3 to 4.8 on the average 6.1 volume per cent. 
That is to泊 y,as compared with the value before the interruption of 4.3 
volume per cent, the values were 3.9 volume per cent at the 15th, niimite and 3.6 
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Table 7 Changes in Oz-difference between arterial and superior mesenteric v川口







I 主f竺！？竺型ion r 1¥Iinutes 1 























































4.3 3.9 3.6 5.1 
0.81 S. D. 1.72 1.26 1.30 
volume per cent at the 60th. minute showing temporarily near level to that of 
arterial blood as 0.4 volume per cent and 0.7 volume per cent 1℃日]l仁di\'el~ －. The 
diffct℃ncc, howcvιr, increased rapicll~’ as 5.1 volume JlCJ・cent(0.8 volume per cent) 
180 minutes after the interruption, and as 6.1 volume per eent (1.8 volume per 
cent) 360 mimitじsafter the interruption. 
b. The group of ascitic dogs (Fig. 8, Tab. 8) 
The values were as follow日： Beforethe interruption it ranged from 4.4 to 2.2, 
on the average 3.3 volume per cent. Fifteen minutes after the interruption it 
ranged froqi 4.5 to 1.8, on the乱＼＇CJ'れだC2.9 volume per cent. Six行 minutes after 
the interruption it ranged from 3.0 to 0.4, on the average 2.1 volume per cent. 
One hundred and eighty minutes after the int€汀uption it rangεd from 3.9 to 0.9, 
on the average 2.3 voll.lme per cent, Three hl.lndred and日ixt：γminutesafter the 
1.47 
Fig. 7 Changes in 02-difference between art巴rialand superior mesenteric 
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Table 8 Changes in 02-difference betwe巴narterial and superior mesent巴ricすein
blood after int巴rruptionof hepatic art巴ryin ascitic dogs. (vol. %) 
we~rt Aft巴rInterruption 1 Minutes! Sex Interruption 15 60 180 
M. 8.5 2.2 1.8 0.4 0.9 
M. 7.5 4.1 2.7 2.6 2.1 
F. 8.0 4.2 2.6 2.9 3.9 
M. 12.5 2.9 2.2 1.0 1.9 
F. 9.0 3.3 4.5 3.0 2.4 ． 
M. 8.5 2.6 2.3 1.8 1.9 
M. 12.0 3.0 3.6 2.7 3.5 
F. 1.0 3.7 3.9 2.9 3.7 
F. 10.5 2.7 2.1 0.5 1.1 ' 
F. ! 7.0 4.4 2.8 2.6 1.8 
Means 3.3 2.9 
0.83 
2.1 2.3 
S. D. 0.72 0.98 0.9 
Fig. 8 Changes in 02-di仔erencebetween arterial and superior mesenteric 
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interruption it ranged from 5.2 to 1.5, on the average 2.9 volume per cent. 
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That is to say, the di町erenceof oxygen content between arterial and venous 
blood in the superior mesenteric vessels in the group of ascitic dogs was less than 
that in the group of normal dogs either before or after the interruption. The 
similar comment can be rderecl to the di百erenceof oxygen content between arterial 
and venous blood in the splenic vess~ls. 
In the group of ascitic dogs, as compared with the di宵erenceof oxygen content 
between art怠rialand venous blood in the superior mesenteric vessels before the 
interruption of 3.3 volume per cent, the difference decreased to 2.9 volume per cent 
(0.4 volume per cent) on the average 15 minutes after the interruption, to 2.1 
volume per cent (1.2 volume per cent) on the average 60 minutes after th€ 'inter:. 
ruption, to 2.3 volume per cent (1.1 volume per cent) on the average 180・ ・minutes 
after the interruption and to 2.9 volume per cent (0.4 volume per cent) oil the 
average 360 minutes after the interruption respectively, being less than the va.lu~ 
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Tabb 9 Changes in 02-difference bl'Lwoげ larterial and spl巴nicv巴inblood after 
interruption of hepatic art巴ryin normal dogs. (ml. %) 
Sex Weight I Be for巴 l
kg I Inter川ロtioni 
Do耳 l
:¥u. 







































Table 10 Changes in Oz-difference between arterial and splenic vein blood after 











































































before the interruption. A marked increase as in the group of normal dogs was 
not to be obsεrved and it maintainむda state approaching the level of arterial blo：たl.
v. Di百erenceof oxygen content between arterial and venous blood in the splrnic 
vessels (Fig. 9, 10, Tab. 9, 10) 
In the group of normal dogs, the difference of ox~·gcn content bet 1℃en arterial 
and venous blood in the splenic vessels 1vas 2.4 volume per cent on the average 
be for℃ the interruption, 15 minutes aftιr thεin ten・uption2.4 vclumc per cιnt on 
the average, 60 minutes after the intεrruption 2.2 volume lYr c=nr en the a¥・cragc, 
180 minutes after the interruption 2.8 volume per cent on the a ¥"cragc and 360 
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Fig. 9 Changes in 02-difference between arterial and splenic vein blood 











MINUTES AFTER THE INTERRUPTION 
Fig. 10 Changes in Ordifference betwe巴narterial and splenic vein blood 
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ーーー－ MEAN VALUE 
360 
INTERRUPT』ON
minutes after the interruption 3.1 volume per cent on the average. 
In the group of ascitic dogs, the difference was 1.6 volume per cent on the 
average before the interruption, 15 minutes after the interruption 1.6 volume per 
cent on the average, 60 minutes after the interruption 1.1 volume per cent on the 
average, 180 minutes after the interruption 1.3 volume per cent on the average and 
360 minutes after the interruption 1.8 volume per cent on the average. 
The difference of oxygen content between splenic arterial and venous blood in 
ascitic dogs was smaller than in normal dogs. However, the fluctuation of the 
difference observed to be slight in both groups. 
As shown evidently in the above mentioned results, there can be observed a 
diference, between ascitic dogs and normal ones, in the fluctuation of oxygen cont-
ent of the superior mesenteric venous blood and in the supcri況・ mesentericarterial-
venous bloαl di百erenceafter the interruption of the hepatic artery. What mecha-
nism should cause the di汀erencebet¥YCl two groups? The following experiment 
was carried out in order to clarify’the prοbl em. 
VI. DETERMINλTION OF THE PORT1¥L PRESSURE 
1) Method 
The portal pressure was determined before and after the interruption with a 
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Table 11 Changes in portal pressure after interruption cf hepatic artery. (mmH2Q) 
Dog Iι ！weight I Before j After Interruption r:\Iinute＝~ 
No. l…｜匂 IInt 
NORMAL DOGS 
21 M. 8.0 10 125 160 130 145 145 140 140 140 
2 F. 9.5 120 130 170 165 150 15 135 145 140 140 135 
23 F. 7.0 125 130 15 150 160 160 145 135 130 130 130 
ASCITIC DOGS 
24 F. 9.0 275 215 225 225 220 230 £:20 2C2 225 i 220 I 20 
25 M 10.5 250 215 210 225 240 240 ~30 2〔5 2〔5I 200 I zos 
26 M. 8.5 280 220 220 240 235 240 235 r ιr ιョr 230 I 220 1 25 
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vinyl tube inserted into the portal trunk from the gastro-splenic vein. 
2) Results 
a. The group of normal dogs (Fig. 11, Tab. 11) 
The pressure showul a rapid increase at. the 15th. minute after the interruption 
from 30 to 50 mmH 0, 43 mmH,O on the aw.ra昨 and thereaftu decreased so 
gradually that 360 minutes after the interruption it remained 5 to 30 mmH,O 
higher, 17 mmH :0on the average stil 360 minutes after the interruption. 
b. The group of ascitic dogs (Fig. 11, Tab. 11) 
The pressure fell rapidly for 15 minutes following the interruption from 40 to 
60 mmH,O, 50 mmH ,()on the a veragc, lt川℃1・thanthe level before the interruption, 
and shm＼℃d a slight and temporary incr訪問， remainingstil 45 to 55 mmH,O, 51 
mmH,O on the average lmn:x than the level liefυi℃ UH二interruptioneven 360 mi・
nutes after the interruption. 
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VIl. DETERMINλTION OF THE HEM人TOCIUTRλTIO 
1) Method 
The blood sample was taken from a branch of the superior m山 rntcricYein. 
Potassium oxalate of 2 to 3 mg/cc was used as an anticoagulant. The WINTROBE’s 
tube w剖 employedand for the determination it was centrifugated at a frequency 
of 3,000 r.p.m. for 30 minutes. 
2) Results 
a. The group of normal dogs (Fig. 12, Tab. 12) 
As compared with the value before the interruption, Hematocrit (abbreviated to 
Ht.) ratios increased 1 per cent to 6 per cent，十4per cent on the average at the 
15th. minute, 5 to 12，十8.3per cent on the average at the 60th. minute, 9 to 14, 
ト12.0per cent on the average at the 180th. minute, and 11 to 15, + 13.3 per cent 
on the average at the 360th. minute after the interruption. 
The ratio thus maintained its progressive increase after the interruption. 
b. The group of ascitic dogs (Fig. 12, Tab. 12) 
λs compared with the levels before the interruption, the di百erenceof Ht. ratio 
ranged 0 to -16, -6.7 per cent on the average at the 15th. minute，十4to -12, 
-4.5 per cent on the average at the 60th. minute，十4to -12, -4 per cent on 
Table 12 Changes in Ht ratio after interruption of hepatic artery. (%) 
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Fig. 12 Changes in Ht ratio after interruption of hepatic artery. 
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the average at the 180 th. minute and十5to 2，十1pH cent on the average at 
the 360th. minute after the interruption. 
入 rapid dcc1仁川cin the Ht. ratio was obぽ1・1℃cl15 minutes after the interrup・
tion, and the ratio incrca刈 clthereafter gradually, and it stil remained at the level 
near to the initial 360 minutes after the interruption, showing no progressiYc incr-
四 日Ca:- cl）に1・γαlin the group of normal dogs. 
v1r. HISTOLOGIC、ALEXAMINATION OF cmn：・LλTIONIN 
PERIPHER. ¥ L VESSELS OF THE INTESTINE 
1) The Submucous Plexus of the Intestine 
i :¥Iatcrials an〔l:¥Icthrnl日
,¥ suspension of rice starch granules (20 gm/lOOcc) was injected into the 
superior rncsc11tcric artc1下. The suspension was prepared according to the method 
of ScHARRER45', suspending rice starch granules 4 to 5;.i, in diameter in basic perfu-
sate of 5 per c℃1t g-clati1 solution of bod:-・ temperature. Imme-diately after the 
injection, the frozen scctio;i of intestinal wall ¥'as made which was cut approxim-
ately 10 ・1 thick and stained ¥'ith Lugo！’s solution, and examined b.¥・ microscope. 
The ,・essel is scarce！.＼・白liedwith this perfusate, when its diameter is les than 
lOp. 
i. Results 
The submucous plexus in the intestine of the a日citicdogs "・as observed to be 
dilated and tortuous (Fig. 11,) as compared with that of the normal (Fig. 13). 
2) Ci1℃ulation in the Intestinal （、apillarics 
i. :VI atcrials and ~let hods 
In order to clarif：－’the microscopic appearance of finer capillaries, physiological 
泊 line,added with a 25 per cent india ink, was injected into the superior mesenteric 
Fig. 13 ;-./ormal Dog 
" • ． 
Fig. 14Ascitic Dog 
, 
..，‘ 
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Fig. 16 One Hour after 
Interruption. 
arter;.・, and the examination was perform€d following the lapse of time; before, 60 
minutes, and 360 minutεs after the inttrruption of the hεpatic arttry with the 
same procedure as was carried out after the injection of the starch gelatin perfusate. 
i. Results 
a. Normal dogs (Figs. 15, 16, 17) 
The intestinal capillary 町民tempresented an appεarance of stagnation increasing 
with time after the interruption. 
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b. Ascitic dogs (Fig. 18, 19, 20) 
The capillary system did not show an appearance of increasing stagnation after 
the interruption, but rather decreasing. 
JX. DISCUSSION 
The fact that the portal blood contains more plenty ox~＇gen than the peripheral 
venous blood has alread~， been reported lηv BRADLEY10i, SMYTH11i, K1MoT012i and others. 
l¥fany reports have been accumulated as to the blood flow volume of the hepatic 
arter~＇ and portal vein, which supply the liver with oxygen. 
According to lJ EDA5u5zi, 23 per cent of the total liver flow is supplied bγthe 
hepatic artery, while 77 per cent l〕~， the portal vein. BLALQCK~i reported tha主80.5
per cent of the total liver flow is supplied by the portal vein and Barcroft and 
Shore insisted that the hepatic artery supplies 34 per cent of the total liYer flow. 
On the other hand, as to the oxygen supply, ScHWIEGK46i reported that the lin;r 
should receive 40 per cent of the total oxygen consumed in itself from the hepatic 
artcn', while UEDA5u52i described that 72 per cent of its total ox~アgen consumption 
should depend upon the portal vein. It is generall~＇ thought that the hepatic artery 
chiefly supplγthe liver with ox；.宮enand the portal vein participates in metabolism 
by supplJァingit ・with materials to be synthesized or decomposed. 
The importance of the portal vein as a source of ox~·gcn supply is also appar-
ent. What should cause such characteristics of the portal blood concerning its 
ox~·gen content? It is noteworthy in the present experiment that the splenic Yenous 
blood shows a extremely high level of ox~アgen content. That is to say, in 10 of 
normal dogs the splenic arterial-venous blood ox:-'gen di汀erencebeing 2.4 volume per 
cent on the average w加 apparentlyless than the superior messnteric arterialペTnous
blood ox:-・gen di町巳renceof 4.3 volume per cent on the average. Considering that 
the mesenteric venous system and the splenic venous system mingle together into 
the portal trunk, it is obvious that the ox:-・gen content of the portal trunk should 
show an intermediate leYcl of those of the mesenteric venous ~，；：－·stem and the splrnic 
venous昨日tcm. The spleen consumes so litle oxygen in the splenic arterial blood 
and send it into the splenic vein that the splenic vein might be assumed from a 
point of view of oxygen supl:-・ to plav a role of an arte1・yfor the liver. 
RrnNHOFF'2l43l successfull~· lowered the portal i1ressure b:-r the interruption of the 
hepatic a1・terγandapplied this procedure to the treatment for ascites due to liwr 
cirrhosis. Furthermore, he reported that the descension of portal pressure is promoted 
b:-・ adding the interruption of the splenic artery to the above mentioned procedure. 
This promoting effect can be clearlJア explainedfrom the fact that approximatelJア 30
per cent of the total blood flow carried through the portal system is depended upon 
the spleen. SolelJ・ from the point of view of oxygen suppl~’ of the portal venous 
blood to the liver, however, the interruption of the splenic artery together with the 
hepatic artery accompanies the fear that the interruption should cause a consider-
able decrease in ox：－’gen content of the portal blood because of the high value of 
oxトピencontet of the splenic venous blood. Thus the concurrent interruption of the 
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splenic vein involves an important problem to be solved further. 
Many investigatotors have reported about oxygen content of portal blood and 
difference of oxygen content between arterial and portal blood. BRADLEY10l reported 
the value of the di百erenceof oxygen content to be 0.93 volume per cent, which was 
evaluated at operation of a liver cirrhosis and a portal hypertension. KrMOTQ30J 
reported it to be 1.4 volume per cent on the average of two cases of .liver cirrhosis 
and a BANTI’s syndrom. Here he pointed out that the di汀erenceof. oxygen content 
between arterial and portal blood is less in portal hypertension than in the normal. 
Also in the results of the present experiment, the difference of oxygen content 
of the mesenteric vessels was 4.3 volume per cent on the average in the group of 
normal dogs, while in the group of ascitic dogs it was 3.3 volume per cent on the 
average, and the difference of oxygen content of the splenic vessels was 2.4 volume 
per cent on the average in the group of normal dogs and in the group of asc,itic 
dogs it was 1.6 volume per cent on the average, revealing a similar tendency. 
As the cause of this fact, BRADLEYm has suggested the retrograde flow of 
hepatic arterial blood into the portal system in portal hypertension. UEDA53J has 
assumed the opening of the arterio-venous shunt or an increase of its frequency 
j日dgingfrom the fact that the di百erenceof oxygen content between arterial anQ. 
venous blood in upper extremities is less in liver cirrhosis than in the normal. 
The author of the present experiment also observed, as shown in the figures 
(Figs. 13, 14), that in the intestine of the ascitic dog, compared with the normal; 
the submucous plexus was more dilated and more tortuous. This finding enables a 
presumption that in the ascitic dogs the portal pressure is increased by the constr:-
ietion of the inferior vena cava and for its comparatively long duration the intest-
inal arterio-venous shunt would be caused to increase the frequency to open and 
dilate, and thus the di町erenceof oxygrn content between arterial and portal blood 
is les in the ascitic dogs than in the normal. 
F o uo and his associates made a series of experimental studies in order句
clarify the reason why the liver necrosis seldom develops by the interruption of 
hepatic artery in the ascitic dogs and obtained the results as follows: NAKASE37J, 
one of his associates reportεd that the amount of liver ferritin markedly decreased 
in the ascitic dogs, which showed vcn’slight decrease by the interruption of the 
hepatic artery and the localizing stagnation of the partal circulation scarcely occurred 
after the interruption. Y AMABE rεpcrtEod of 7 ascitic dogs similar to cirrhosis that 
did not show development of liver necrosis regardless of the administration of peni-
cilin, and activity of lecithinase C was also provεd to b: ncJative. They insisted 
that ascitic dogs have a resistance against the intεrruption of the hepatic artery 
without the administration of penicillin，川calingthe possibility to survive well. 
MrY AZAKI26) reported that the bltH〕dammonia level in the ascitic dogs stood 
around the value before the interruption仁x:ccptthe temporary increase during the 
periods from 3 to 6 and 9 to 21 hour日 afL仁rthe interruption and concluded that 
hepatic parcnchymal damage due to the discurbcd circulation of tho portal vein after 
the interruption of the hepatic artery did not occur easily in ascitic dogs. 
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HosoNo笥＞ reported that the velocity of the blood珂owthrough the portal system 
increases in normal dogs immediatey after the interruption of the hepatic artery 
and comes back to the level before the interruption 5 to 20 minutes later, then 
decreases gradually thereafter. On the contrary, in the ascitic dogs the velocity of 
blood flow through the portal system that shows an increase immediately after the 
interruption does not decrease to the level before the interruption, but remains at 
an increased level. 
ADAcm1l reported that in the ascitic dogs oxygen content of the portal venous 
blood increases remarkabb’and continuouslv after the interruption of the hepatic 
artery and consequently it comes near to the level of arterial blood. Whereas, in 
normal dogs the oxygen content of the portal blood shows a temporary increase 
after the interruption which is followed shortly by a decrease with further tendency 
of descension. 
In the results of the present experiment, in normal dogs the ox~＇gen content of 
the superior mes巴ntericvenous blood showed a temporary increase until 60 minutes 
after the interruption then decreased lower than the level before the interruption 
360 minutes after the interruption. On the contrary, in the ascitic dogs it showed 
the similar increase, as mentioned alJ,lY2, after the interruption which was followed 
by a extremel~· gradual decrease, remaining higher than the level \J~fore the inter-
ruption even 360 minutes after the interruption, without showing a marked decrease 
lower than before the interruption as obsc:rved in normal dogs (Fig. 21.) 
The observation of the di百erenceof oxygen content of sup己riormesenteric 
vessels also revealed the similar tendency. Namely, in normal dogs the di首位ence
temporarily decreased after the intこrruptionwhich ¥ms followed by a rapid increase. 
On the contrary in the ascitic dogs the difference was less stil 360 minutes after 
the interruption than that IJょfor℃ theinterruption (Fig. 22.) 
Furthermore, the results obtained from the determination of portal pressure also 
showed a rapid increase in normal dogs followed b,1’tendency of gradual decrease, 
Fig. 21 Changes in oxyg巴ncontent of superior mes巴ntericvein blood after 
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Fig. 22 Changes in Oz-diference between arterial and superior mesenteric 
vein blood after interruption of hepatic artery. 
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and it remained in a higher level than before the interruption. On the contrary, 
in ascitic dogs the pressure rapi<ly decreased after the interruption, maintaining a 
lower level than before the interruption. 
As to Ht. ratio, it graduall；，・inc1・ca目clon in normal dogs after the interruption, 
while the ratio decreas:d after the interruption in ascitic dogs, then it gradually 
increased up to the level bεfore the interruption. 
The injection of india ink revealed the fact that the stagnation increased in 
the submucous plexus in normal dogs, while in ascitic dogs the stagnation decreased 
after the interruption. 
That is to say, the portal circulato1・：－ disturbance strnngl,・ ckvelops in normal 
dogs after the interruption of the hepatic artery, which incurs stasis of portal 
system, decrease of circulating blood volume and rapid increa日Cof portal pressure. 
At first, the oxygen content of portal venous blood temporaril>・ increases with the 
above mentioned increase of Ht. ratio. Herc the circulation insu百iciencyof the 
whole body develops, which advances to the shock-like condition. Then, oxγgen 
content conspicuously decreases bγthe continuously existing portal circulatory dist-
urbance. This finding also accords with that of increasing stasis in the submucous 
plexus of the intestine. On the contrarγ，in the ascitic dogs the incr.:;as:; in circu-
lating blood volume, decrease in portal pressure, decrease in Ht. ratio and decrease 
in stasis in the capillaries were observed after the interruption of the hepatic artery. 
This finding suggests the. lessening in portal circulatory disturbance in the ascitic 
dogs, and owing to the 1Tcovcr）・ ofportal circulation the ox;,・gen content of the 
superior meocnteric vessels and further that of the portal trunk comes to increase, 
at least, without showing a conspicuous decrease as observed in normal dogs. In 
both normal and ascitic clοg-s. the fluctuation of oxygen content in the splenic vein 
after the interruption or the hepatic arlc1・〉’ismuch less than that in the mesenteric 
vein. While there can b: observed a definite difference of the attitude of the oxygen 
content of the superior mesenteric vein after the ligation betw~en normal and ascitic 
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dogs, any difference is not observed to be mentioned in the oxygen content of the 
splenic vein between the two groups. This fact suggests the adaptability of the 
spleen in shock (Fig. 23, 24). 
From the results of the present experiment presenting that the oxygen content 
of portal blood increases and the portal pressure decreases after the interruption of 
the hepatic artery in ascitic clogs, it is naturally assumed that the hypoxic state of 
the liver tissue, ・which usuall:< occurs in normal dogs, does not easily develop in 
ascitic dogs. This fact also comes to accordance with the fact that in the ascitic 
dogs liver necrosis searcely occurs lη・ the interruption of the hepatic artery. 
X. CONCLUSION 
1) The difference of ox¥g-c1 content between the superior mesentcric artcr:-・ 
and vein and that between the splenic artcr~· and ，.仁inin ascitic dogs were smaller 
than in normal dogs. 
2) Oxygen content of the superior me~淀川eric venous blood shows a temporary 
increase in normal dogs after the interruption of the hepatic artery which is followed 
EFFECT OF INTERRUPTION OF HEPATIC ARTERY ON PORTAL CIRCULTION 713 
by a tendency of decrease. On the contrary, in ascitic dogs the content increases 
after the interruption then it decreases gradually which stil remains above the level 
before the interruption until 6 hours after the interruption and maintains the 
increased level without showing a rapid decrease as observed in normal dogs. 
3) Oxygen content of the splenic venous blood after the interruption of the 
hepatic artery fluctuates less in normal dogs than that of the superior mesenteric 
venous blood. There could not be observed such a marked di汀erencebetween oxygen 
content of the splenic venous blood in normal dogs and that in ascitic dogs as 
compared with the di町erenceof those of the superior mesenteric venous blood. 
4) The portal pressure ra1)idly increases after the interruption of the hepatic 
artery in normal dogs which is followed by extremely gradual decrease and maint帽
ains a higher value than that before the interruption even 6 hours after the inter-
ruption. On the contrary, the pressure showed a rapid decrease after the interrup-
tion and maintains a lower level than that before the interruption with a slight 
fluctuation in ascitic dogs. 
5) The Ht. ratio of the superior mesenteric venous blood shows a gradual 
increase after the interruption in normal dogs, while the ratio shows rather a 
decrease which is followed by a slight increase maintaining an approximate level 
to that before the interruption even 6 hours after the interruption in ascitic dogs. 
6) In ascitic dogs, enlargement and tortuousity of the submucous plexus in 
the intestine were observed and it is presumed that there might exist the opening 
or dilatation of arterio-venous shunts. 
7) An increasing stasis is observed in the capillaries of the intestine in normal 
dogs after the interruption, while it decreases contrariwise in ascitic do笠s.
8) From these results, it comes to be possible, to some extent, to explain the 
mechanism of an increase in the oxygen content of portal blood, the difficulty of 
development of hypoxic state in the liver tissue and the di汀iculty’ofoccurrence of 
liver necrosis in ascitic dogs after the interruption of the hepapatic artery. Fur-
thermore, the possibility has been ascertained that the portal circulation would be 
promoted in ascitic dogs after the interruption. 
I am deeply indebt巴dto Prof. Dr. Icmo HoNJo for his continuous 
and eager g-uidanc巴throughoutthe present experiment. 
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断が有効であることを提唱して以来p 本法は諸家にょ っ：，遮断後180分p 遮断後360分に於ても尚遮断前に比
りp 種々追試検討されて来たがp この術式は肝嬢死発 しP 平均1.2Vol”%.O.CiVυ1-'c-の増加を示しており p 正
生の危憾の放に一般に危険視されp 木法の是非に就て 常犬群の如き急激なる低下は認められない
は未だ定説を得ない現状である． 腹水の貯溜せる肝硬 3) 正常犬の肝動脈遮断後の牌静脈血酸素含有量は







実験動物は！Okg前後の雑種成犬を雌雄の別なく使用 これに対し， 腹水犬では逆に，遮断直後， 平均 50
しp 正常犬群，腹水犬群の2群に分ち，肝i!脈創刊を mmH20の急激なる低下を示しp 以後多少の増減はある
の上腸間膜動静脈血酸素合有量p 牌動静脈血酸素含有 が，遮断後6時間に於ても尚p 遮断前に比し平均 51
量を Vanslyk巴Neilの大型倹圧器を用いて経時的 mmH20低い）｜ーにて推移する．










有量はp 遮断前にj七し，遮断後15分では平均 0.5VoL- 遮断によりp 寧ろ軽減を思わせる像を見る．
%.i!fi断後60分では平均 0.9Vol.－%と軽度の地加を示す 8) 以上のことより＇ I阪水たにIiける肝動脈遮断後
が，遮断後180分では遮断前に比し， 平均0.6Vol・%， の門脈血酸素含有量の地加の説明が或る程度可能とな
360分では1.l:iVul-n＂と逆に急激なる減少を示した． りp 他方肝の乏酸素状態を生じ難し肝壊死の発生し
コ』lこ対しP 腹7）＜：犬ではp 遮断前に比し，涯、断後15 難い理由の一端を解明する とともにp 寧ろ門脈血行動
分では十！＇.JO.は＇＜• I － %，遮断後60分では平均1.4\'(J l・"6 の iWの改善されf~ る可能性を実証し rnたものと信ずる．
